Objective: This paper reports a case of mandibular ramus parosteal osteosarcoma, discussing diagnostic problems and reviewing treatment variations. Methods: A 37 year old male patient was referred by a private hospital with a history of abscesses treatment and removal of his right lower molar 1.5 years ago. The wound in his tooth socket was not healed. Swelling with abscesses recurred and was diagnosed as osteomyelitis. The Orthopantomogram (OPG) result showed a description of osteomyelitis, and the Multi Slice Computed Tomography (MSCT) 3D confirmed the suspected osteosarcoma. Histopathologic results indicated parosteal osteosarcoma. Result: Hemimandibulectomy and chemotherapy were performed with good results. Conclusion: This parosteal osteosarcoma was difficult to diagnosis quickly because the initial image resembled osteomyelitis but it was low grade and rare; therefore, meticulous and accurate diagnosis was deemed necessary. Chemotherapy-combined surgery was thereby performed for treating this parosteal osteosarcoma.
Introduction
Osteosarcoma is a malignant neoplasm that commonly occurs in the long bones. Its predilection refers to distal femoral metaphysis, proximal tibia, and humeral metaphysis while the predilection on the mandible, maxilla, rib, vertebra, hand and foot bone is rare.
1,2
Osteosarcoma arises from an osteogenic matrix 3 derived from the mesenchymal cells 4, 5 with the presence of osteoid-forming atypical cells within the protein matrix produced by bone cells. 1 Osteosarcoma is rare in the head and neck region and mostly occurs in decade 3 and 4.
1,4, 6 The incidence of osteosarcoma in the jaw is only 5-6.5% of all osteosarcoma incidences.
1, 7 Its occurrence to the mandible and the maxilla is almost at the same frequency. In the mandible, it often occurs in the posterior body and ramus whereas, in the maxilla, it commonly occurs in the alveolar ridge region, sinus and palatum base.
1,5,6
Parosteal osteosarcoma belongs to the juxtacortical type of osteosarcoma. When first described by Geschickter and Copeland in 1951, this osteosarcoma was benign and gradually grew to be malignant but rarely occurred in the jaw. In 1961, Som and Peimer first described parosteal osteosarcoma in the jaw and reported only 12 cases in the literature.
8
Parosteal osteosarcoma is often misdiagnosed as a benign fibrous lesion while it is generally fibrous dysplasia.
2,8 Low-grade osteosarcoma in conventional radiographic examination (periapical or panoramic) has a sclerotic appearance in the tooth apex that resembles an inflammatory periapical lesion.
2 As a result, a number of clinicians misdiagnose the case, resulting in a lower survival rate of the patients.
The management of parosteal osteosarcoma varies from resection surgery combined with chemotherapy, 1 complete and extensive excision,
9,10
and postoperative adjuvant chemotherapy.
4
This paper reports a case of parosteal osteosarcoma of the right mandibular ramus as well as discusses difficulties in diagnosing the case and reviews possible treatment variations.
Case Report
A 37 year old male patient was referred by a private hospital in Central Java, Indonesia to the Department of Oral Surgery Dr Sarjito Hospital Yogyakarta. Approximately 1.5 years prior, he was treated for abscesses and the removal of his tooth 46-48 allegedly causing a focal infection. However, the wound in his tooth socket was not well healed as there was an open bone. Swelling with abscesses recurred about 1 month prior to hospital admission and was diagnosed with osteomyelitis.
CASE REPORT
The extraoral clinical examination found an asymmetrical face with a mild swelling on the right cheek to the right mandibular angulus figure 1A. An incision scar was also found on the right submandible but there was no pus figure 1B. The intraoral clinical examination observed normal opening of the mouth, open bones in the posterior right mandible in region 47-48, lingual and buccal swelling in region 46-48, no pus, edentulous ridge of tooth region 46-48, reddish gingiva region 44-48 in an irregular shape, pain when suppressed, no paresthesia, poor oral hygiene with calculus, and stain on the upper and lower jaws figure 1C . Nothing was palpable by the lymph node examination. Meanwhile, a hematologic examination found no abnormalities.
The OPG result in 2014 showed a radiolucent area in the apex of tooth 46-47 with a well-defined border, embedded tooth 48, and a slightly non-specific sclerotic appearance in superior tooth 48 figure 2A. The OPG performed at Dr Sardjito Hospital in 2016 resulted in a sclerotic appearance of the tooth 46-48 region with an angulus, irregular shape and a borderless, missing tooth 46-48 figure 2B.
The 3D MSCT indicated soft tissue swelling of the extracranial right mandibular region, hard tissue tumours in the right mandibular angulus to the corpus, expanding to the buccal, lingual and anterior of tooth 44, the periosteal reaction (+) of the sunray type, and osteoid calcification (white arrow). The 3D MSCT results were suspected as osteosarcoma figure 3 .
Thorax X-ray examination, abdominal ultrasonography (USG) (liver, vesica felea, lien, pancreas, kidneys, vesica urinaria and prostate) and a bone survey showed no signs of metastasis. The parosteal osteosarcoma stage of the right mandible belongs to stage IA (G1S1M0) based on the enneking staging.
A wide excision hemimandibulectomy was performed by cutting the symphysis region. The lesions appeared as nodules of non-stalked lobes attached firmly to the cortex, hard when palpated, enlarging to the buccal and lingual with an anterior border to the tooth 43 region and posterior to 3 mm inferior of the condyle condensing neck figure 4. Histopathologically, it resulted in parosteal osteosarcoma (PA Result: JRS-16-3673)
Postoperative control on day 10 showed surgery wound healing, reddish in colour, and well-attached simple interrupted sutures which were then removed. The patient was subsequently referred to the oncology department for continued treatment and planned chemotherapy. The 16th day postoperative control indicated colour and texture of the surgical wound was the same as the surrounding tissue, this suggested good wound healing figure 5. The patient is currently undergoing the chemotherapy treatment and is in a good general condition. 
Discussion
Parosteal osteosarcoma is one of the rare types of malignant neoplasms. In this case, it was initially suspected as osteomyelitis because of the history of abscess inducing infection. Experts claimed that the infection was associated with the occurrence of osteosarcoma.
5,6
Several cases of osteosarcoma with abscesses have been reported.
5,11
Osteomyelitis is an inflammation not only involving the medulla portion of bone but also involves the cortical and periosteum. Clinical features of osteomyelitis are usually limited in the presence of minimal pain, non-healing of the bone and over soft tissue lesions with induration, intraoral or extraoral fistulas. Features also include bone elasticity, enlargement of the mandible due to new bone deposition in the subperiosteal region, and the teeth in the affected area tend to be unsteady and sensitive to palpation and percussion.
12
The presence of a non-healing wound in this case also needs to be suspected because this tendency is common in osteosarcoma. 6 There has been widely reported cases of a non-healing socket after tooth extraction that turned out to be cancer such as squamous cell carcinoma, adenocarcinoma, intraosseous carcinoma (PIOC), mandibular osteosarcoma, and Ewing's sarcoma.
13-17 Differential diagnosis of osteosarcoma of the jaw includes osteoma, torus, chondrosarcoma, Ewing's sarcoma, bone metastases, fibrous dysplasia, osteomyelitis, and other lesions, such as fibrosarcoma, leiomyosarcoma, and rhabdomyosarcoma.
6
Parosteal osteosarcoma belongs to a juxtacortical osteosarcoma. Osteosarcoma is generally divided into 3 groups: conventional type, which appears in the medullary cavity (intracortical), juxtacortical osteosarcoma derived from periosteal surface clinicopathologically categorized into 2 groups comprising parosteal osteosarcoma and periosteal osteosarcoma, and extraskeletal osteosarcoma (extra-osseus).
1,3
Osteosarcoma is difficult to distinguish from osteomyelitis by the conventional radiography. 18 The radiographic similarity is associated with increased bone sclerosis. The destruction of the bone cortical border is a typical characteristic of a malignancy but in the osteomyelitis, cortical destruction is not different. Osteomyelitis is often unrelated to the presence of tooth movement involved whereas, it is common in osteogenic sarcomas. The radiographic form of osteosarcoma of the jaw may be lytic, sclerotic and mixed, but it histopathologically has nothing to do with the osteosarcoma type.
19
In this case, a sunray-type periosteal reaction was seen in the MSCT examination but invisible in the OPG. In conventional radiographs, the periosteal reaction of the mandibular bone is often seen through occlusal x-ray examination because it may exhibit bicortical expansion.
6, 19 The typical radiographic appearance of osteosarcoma, in this case, was sunray-type periosteal irregular bone form, bone destruction and wide transition zone.
5,7,20, 21

Conclusion
Oral parosteal osteosarcoma is a malignancy that is difficult to diagnose quickly because its initial lesions mostly resemble other lesions. In this case, the initial appearance resembles osteomyelitis. Wide excision hemimandibulectomy was performed and continued with chemotherapy to give good results. 
